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INTRODUCTION
Brceddifferencesinperfonnanceharacteristics
are an importantgeneticresourcefor improving
efficiencyof beefproduction.Diversebreedsare
requiredtoexploitheterosisandcomplementarity
throughcrossbreedingandnewcompositebreedsto
matchgeneticpotentialwithdiversemarkets,feed
resourcesandclimates.Beefproducersareunder
increasingpressuretoreducefatwhilemaintaining
or improving tendernessand palatabilityof
products. No singlebreedexcelsin all traitsof
importanceto beefproduction.Previousresults
haveshownthatBos indiczlSX Bos (Gurus(e.g.,
Brahm:m,SahiwalandNelloresiredFI cowsoutof
Hereford and Angus dams) crosses were
exceptionallyproductiveand efficient cows,
especiallyinasubtropicalenvironment(e.g.,Florida
versusNebraska).However,theadvantagesofBos
indiczlscrossesweretemperedby olderageat
puberty and reducedmeat tendernessas the
proportionBos indicus increased.This report
presentspreliminaryresultsfrom Cycle V of
GermplasmEvaluationProgramattheRomanL.
Hruska U.S. Meat Animal ResearchCenter
(MARC) focusingprimarilyoncharacterizationf
someheavymuscledcontinentalEuropeanbreeds
andsometropicallyadaptedbreedscomparedto
HerefordilndAngussiredcrossesforcharacteristics
of importanceinbccfproduction.
PROCEDURES
TheGermplasmEvaluation(GPE)Programhas
beenconductedin fivecycles.Table1showsthe
m<Jtingplan for eachcycle. In CycleV, as in
previouscyclesof theprogram,theb<Jsecows
includedAngus(about500)andHereford(about
350)cowscalvingat4 yearsof ageor older. In
addition,about550compositeMARC III (1/4
Angus,1/4Hereford,1/4Pinzgauerand 1/4Red
Poll) cowscalvingat4 yearsof ageorolderwere
includedin CycleV. The cowswerematedto
producetopcrossesbythefollo\'.ingsirebreeds.
HerefordandAn~us.Semenfrompolledand
hornedHerefordbullsandfromAngusbullswas
usedtoproduceFI aossprogeny.Hereford-Angus
reciprocalcrosseshavebeenusedas J reference
throughouttheGPE Programto f:1cilit:1tcpooling
of dataandcomparisonof breedsin different
cycles.Moreth:m30bullsofeachbreed.someof
whichwere includedin Cycle IV (born from
1982-198'+)andothersbornsince1988.havebeen
usedinCycleV.
IAppreciationis e:'.-pressedtoGordonHays,WadeSmith,DavePowell,PatriciaBeska.DaveKohmetscher,Kay
Theel'.Jeff Waechter,PatTammen,andAI Krugerforoperationsupportprovidedto theproject,to Darrell Light
for dataanalysis,andto DeborahBrown md J aeI)11B~,-kitfor secretarialsupport.
breedings~on. Heifers were weighedand
pregnancyteStedabout45 <bysafterbullswere
removed.
Bulls. Followingwe:m.ing,79bullcalveswere
placedin twopensinadrylot.andfedadietofcorn
silage, rolled com and protein-minerai-vitamin
supplement(2.69Mcal MElkgdrymatter,12.88%
crudeprotein)for 9 months.At 28dayintervals,
bodyweight.bipheight,andscrotalcircumference
weremeasured.ElectrOejaculateds mencollections
were begun when bulls reacheda scrotal
circumferenceof 26 cmandcontinuedat28<by
intervalsuntilbullsreachedpuberty(firstproduced
an ejaculatecontainingat le:lst500x 106sperm
with~50%progressivemotilily).
Preweaning<btawereanalyzedbymixedmodel
proceduresusingamodelthatincludedfixedeffccts
for sirebreed,dambreed,ageof dam(5,6-8,9,~
10~T),sexof calf, sirebreed-dambreed.andsire
breed-sex,andrandomeffectsof sireandprogeny
withinsire. PostweaningrO\\thandcarcassdata
onsteerswereanalyzedbyleastsquaresprocedures
usinga modelthatincludedfixedeffectsforsire
breed,dambreed,ageof dam(5,6-8,9,~ 10yr),
sire breed-dambreed,andcovariatesfor ageat
weaning(mean= 180d)anddaysfedpostweaning
(mean=261d). Dataongrowthandpubertytraits
ofheiferswereanalyzedbyleastsquaresprocedures
usinga modelthatincludedfixedeffectsforsire
breed,dambreed.cowage,feedinglevel,andtwo
fDccorinternctionsforsirebreed-dnmbreedandsire
breed-feedinglevel. Theaverageleastsignificant
difference(LSD .05)nmongsirebre:dcontrastsi
presentedfor eachtrait Differencesas largeor
largerthanLSD .05 aree:\.-pectedto resulttrom
chanceonly5timesoutof 100ine:\.l'erimentsof the
samemagnitude.
PRELIMINARY RESULTS
Breed group meansaveragedover Angus,
HerefordandMARC III damsareShO\\iDinTable2
forpreweaningtraits.Breedgroupmeansforfmal
weight of steersand certaincarcassandmeat
characteristics,adjustedto 441daysof age,are
showninTables3,4,and5. Breedgroupmeansfor
....J
growthandpubertytr.litsof heifersarcshownin
Table 6. Brced group meansfor pubertal
dcvelopmentr.liLSof F I malesarcshownin Table
7. Theseresultsarc preliminary.Datafor
prewe:mingtr.litsweretakenoncalvesproducedin
twooflhreecalfcropsto beproducedin Cycle V of
theprogr.un.DataonpoStweaninggrowthand
carcasstr.liLSof steersandongrowthandpuberty
traitSofheifersandbullswereobtainedonthcfIrst
of threecalfcropstobeproducedinCycleV.
Progenyof Boran,BrahmanandTuli sireshad
longergestationlengththanthoseof Hereford,
AngusandBelgianBluesires.GestationIcngthwas
imcrmcdialein lengLhforprogenyof Picdmontcsc
sir::scomparedtoolhcrbrceds.BirlhwcighLswere
significantlyheavier for progenycf currcnt
Brahmansires(bornsince1988)thanforprogeny
of Brahmansiresoriginallysampledandusedin
CyclcIII ofLheGPE Program(bornpriorLo1973).
Progenyof Boransireswerelighterinbirthweight
thanprogenyof Brahmansiresbutheavierthan
progenyof theBostauntSbrcclsevaluated(i.e.,
Hereford,Angus,PiedrnontescandBelgianBlue).
Progenyof Hereford,Angus,Piedmonteseand
BelgianBluesiresweresimilarin birthweight.
ProgenyofTuli sireshadlighterbirthweighthan
progenybyanyothersirebreed.Ingeneral,calving
ease(unassistedcalvings,%)wasassociatedwith
binhweightof theprogeny,exceptthatprogenyof
Belgian Blue sires requiredrelativelymore
assistanceatcalvingthancah'eswiLItcomparable
birthweightsbyothersirebreeds.andprogenyof
originalBralunansires requiredrelativelylittle
assistanceconsideringtherelativelybea\"ybirth
weightof theirprogeny.
Steerprogenyof Hcreford.AngusandBelgian
Bluesireswereheavieratslaughter(-41 days)than
thoseofBrahman,Piedmontcsc.Boran,orTuli sires
(P<.05).Resultsfor carcassandme:lttr.liLSfor
progenyof Brahmansireswill notbe presented
separatelyfor siresbornpriorto 1973andsires
bornin 1988or lateruntilmored:Jtaareavaibble
fromadditionalcalfcrops.Meanmarblingscore
wasgreaterinprogenyofAngus,Tuli,Herefordand
Boran sires than in progenyof Picdmontesc,
Br.1hnum.andBelgianBluesires(P<.05).Progeny
of Angus,TuJi andHerefordsiresgr.1dedUSDA
Choice with a higher&cquencylItan thoseof
Piedmon.tese,Brahmanor BelgianBlue sires
(P<.05).ShearforceandsenSorypanelestimatesof
tendernessof longissimusmusclesteakswere
significantlymorefavorableforprogenyof Belgian
Blue,Piedmontese,Angus,Hereford,andTuli sires
than for progenyof Boran or Br:1hmansires.
Sensorypanelestimatesforjuicinesswerelowerfor
progenyofBrahmansiresthanforprogenyofollter
sirebreeds.
Me:lOweightof retailproductwasgreaterfor
progenyof BelgianBlue siresthanPiedmontese
sires (P<.05)which was greaterth.:mthat of
Hereford,Angus or Brahmansires,whjchwas
greaterthanthatof Tuli andBoransires'(P<.05).
Although live weights of Piedmontese' ere
significantlyighterthanthoseof AngusorHereford
sires,weightof retailproductwasgreaterbecauseof
their higherdressingpercentageand greater
percentageofretailproduct.Meanpercentagefat
trim waslessin progenyof BelgianBlueand
PiedmontesesiresIfumin progenyof Brahrnansires
which was less thanthatin progenyof Angus,
Hereford,Baranor Tuli sires(P<.05).Percentage
bone for TuIi and Boranwas lessthanthatin
progenyof BelgianBluesires(P<.05),andmore
intenned.iateforPiedmontese,Angus,Herefordand
Br:1hman.
Mean365dayweightsin heifersw~rehe::Jvicr
for progenyof Herefordsiresthanprogenyof all
othersirebreeds(P<.05),exceptforAngus.Heifer
progenyof BelgianBluesireswereheavierthan
thoseofPiedmontesesiresorprogenyof Brahman,
Boranor Tuli sires(P<.O~).Br.lhmanFI crosses
were significantlyheavi~rthanTuli FI crosses,
neitherof whichdifferedsignificantlyfromBoran
F I crosseswhichhadamoreintennediatemean365
dayweight.A highpercentageof thefemales
expressedestrus,priorto June14whenestrus
obser\.ationswerediscontinued,inallbreedgroups.
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eXceptBrahman. Mc:m ageat pubertywas
relativelyyoungforheiferprogenyofPicdmontcsc,
BelgianBlue,HerefordandAngussires.rankings
significantlyolderfor progenyof Brahmansires
thananyotherbreeds,andintermediateforprogeny
of Bor.mandTuJi sires. B~ groupmeansfor
~ancy IiltCofhcifcrstendedtocorrespondtofor
a~eatpuberty.
i Preliminaryresultsfor scrotalcircumference
3f1dageatpuberty(i.e.,agewhenbuJlsproduced
500millionspennperejaculatc)aresummarizedin
~able7. Scrotalcircumferenceat7monthsof age
~assmallestinBrahman,intermediateinBor.mand
Belgian Blue, and largcstin Tuli and
~ercford-Angussiredcrosscs.Hereford-Angus:lnd
BelgianBluebullsrcachedpubt.~.earliest,Tuli
tendedtobeintermediate,andBoran:lndBrahman
siredbullsweretheoldestatpubt.~'.All bulls
reachedpuberty nt 30 to 32 cm scrotal
circumference.Br:lhm:lnandBor.lnsiredbulls
werehC:lvierntpubertythanHereford-Angus,Tuli,
or BelginnBluesiredbulls.
DISCUSSION
Preliminnryresultsindic:ltethatBelgianBlue
and Piedmonteseare excellentcandidatesas
terminalsirebreeds.Additionaldatanreneededto
characterizereproduction:lndC3lvingtraitsof
backcrossand F2 (e.g.,Piedmontese-AngusX
Piedmontese-Angus)progenyto assesstheir
potentialforusein rotationalcrossingsystemsor
compositepopulations.
PrcliminnryresultsindicatethatTuli cattle.
which ha...e-evoh.edin the tropics,produce
crossbred progeny,\;th C:JrC<1SSand meat
characteristicsmoresimilarto progenysiredby
BritishBosrmlntSbreeds(i.e.,HerefordandAngus)
th.mtoprogenysiredby80SindicliSbreeds(i.e.,
Brahmanor Boran).CoopCr.lti,'erC5C3rchefforts
nre in progressto evaluatereproductionand
maternalperfonnnnceof FI cowsbyTuli. Boron
. and Brahmansires at rescarchstationslocatedin
subtropicnlregionsof the U.S. (i,e., Florida,
Georgia,Texas,New MexiconndOklahoma).
- - - - -- - - - - -- - - ------- - -- - - --
5TABLE 1. SIRE BREEDS USED IN GERMPLASM EVALUATION
PROGRAM AT MARC
CycleI
(1970-72)
CycleV
(1992-94)
CycleII
(1973-74)
CycleIII
(1975.76)
CycleIV
(1986.1)0)
Hereford
Angus
Jersey
S.Devon
Limousin
Simmental
Charolais
F1 crossesfromHerefordor AMUSdams{Phase2V'
Hereford
Angus
RedPoll
Brown Swiss
Gelbvieh
MaineAnjou
Chianina
Hereford
Angus
Brahman
Sahiwal
Pinzgauer
Tarentaise
3-wavcrossesoutof FI dams(Phase3)
Hereford Hereford
Angus Angus
Brahman Brilngus
Devon Sant&lGertrudis
Holstein
Hereford
Angus
Longhorn
S&llcrs
Galloway
Ncllorc
Shorthorn
Picdmonlcse
Ch&lrolJis
Gclb\'ich
Pinlgaucr
Hereford
Angus
Tuli
Boran
BelgianBlue
Br&lrunan
Picdmontcsc
aInCycleV,compositeMARC III (114Angus,114Hereford,114PinzgiluerandI/~RedPoll)cowsare
alsoincluded.
------- - - -- - -
TABLE 2. BREEDGROUPMEANSFOR PREWEANINGTRITS OF CALVES
PRODUCEDIN CYCLE V OF THE GPEPROGR;\f
(PreliminaryResults.CalvesBorn1992-1993)
Gestation Cah'ings Birth Calf 200-dweleht
Sirebreed No.calves length unassisted weight sur\'. CnilS Ratio
ofcalf Born Weaned da\'s % Ib 01 Ib 01,1) '"
Hereford 197 186 286.8 97,4 96.2 93.5 530 100.1
Angus 176 170 28.U 97.0 92.0 99.6 529 99.9
Avg. 363 356 285.5 97.1 9.1 96.6 519 100.0
Brahman(orig.) 103 94 293.0 95.7 100A 88.6 538 101.6
Br:iliman(cur.) 176 162 293.4 90,7 105.1 89.5 538 101.6
Boran 285 269 293.4 95.5 97.9 93.2 508 96.1
Tuli 312 300 291.7 98.2 86.8 96.1 499 9.2
Piedmontese 14 140 290.2 95.2 94.1 97.4 507 95.8
BelgianBlue 310 293 285.6 92.9 94.6 94.3 528 99.7
LSD .05 2,4 4.7 4.3 5.0 19 3.6
- - - - - - - --
. ------.-
;
6
I
i
i
TABLE 3. BREEDCROSSMEANS IN FINAL WEIGHTAND
CARCASSTRAITS OFSTEERS(A.QJUSTEDTO AVERAGE
AGE AT SLAUGHTEROF 440DAYS)
CycleV-Phase2(PreliminaryReSults.1992CalfCrop)
Fat Rib Marb-
Breed . Fined Dress. thick- eye ling USDA
groupof wt pet ness area score Choice
steer No. Ib % .I %In SQIn sc
\ I
Hereford
i
70.89 1280 60.1 A 11.29 525
Angus 10 1232 60.1 A 11.32 568 90.6
Average 19 1256 60.1
Af
11.31 546 SO.7
. "Brahman 27 1164 60.5
.3f
10.96 465 "11-.
Boran 30 1115 60.0 A." 11.17 519 5 7
Tuli 47 1106 60.8
At
10.84 548 80.
1156Picdmontese 35 61.4 .20 12.72 477 35.5
BelgianBlue 28 1231 61.8 .21 12.91 460 11.3
!
LSD .05 63 1.4 .10 .68 42 317
TABLE 4. BREED CROSS MEANS IN MEAT TENDERNESS AND
PALATABILITY CHARACTERISTICS OF RIB STEAKS
FROM STEERS (ADJUSTED TO AVERAGE AGE AT
SLAUGHTER OF 440DAYS)
CycJeV -Phase2 (PreliminaryResults.1992Calf Crop)
Sensor\'panel(i d:J\'s:l!ing)
Breed WB Shear ! Tender- luici-
groupof 7days 14days ness Flavor ness
steer 'No, ag}ng agmg sc sc sc
I
Hereford 9 13.1 11.2: 5.01 4.74 5.07
Angus
;
10 12.6 9.0 5.04 4.56 5.24,
Average 19 12.9 10.1 5.03 4.65 5.16
Brahman 27 17.8 1?2 4.08 4.oW 4.79
Boran 30 16.1 12.1 4.58 4.38 5.15
Tuli 47 13.1 11.0 5,02 4.56 5.27
Piedmontese 35 12.8 10.6 5.03 4.57 5.05
BelgianBlue 28 12.8 lOA' 5.07 4.64 5.07
LSD.05 2.5 2.5 .56 .25 .33
7TABLE s. BREEDCROSSMEANS IN RETAIL PROOUcr YIELDS Of STEERS
CycleV-Phase2(PreliminaryResults.1992CalfCrop)
.3intrim .0inchtrim
RetailDrad. RetailDrod. F:utrim Bone
Breedwoup No. % Ib % Ib % Ib % Ib
Hereford 9 67.4 494 61.5 450 23.8 176 14.6 107
Angus 10 69.3 486 63.4 445 22.2 156 14.4 10I
Avg.HA-cross 19 68.4. 490 62.5 447 23.0 166 14.5 104
Br:1hman 27 70A 475 64.6 436 20.6 141 14.8 100
Boran 30 68.3 430 62.3 391 24.1 156 13.7 86
Tuli 47 67.8 431 61.9 392 24.2 155 13.9 89
Piedmontese 35 75.7 505 71.1 47 14.5 99 14,4 9G
BelgianBlue 28 74.1 538 69.2 501 15.6 liS 15.1 110
LSD.05 2.8 27 2.4 16 2.7 23 .6 7
TABLE6.BREEDGROUPMEANSFOR GROWTH
ANDPUBERTYTR-\ITS OFHEIFERS
Cycle V -Phase 2 (Preliminary Results,Heifers Born in 1992)
365-day Puberty AeeatDubertv Prcg.
Breedgroup weight expressed Act. Adj. rate
of female No. lb. % d d %
Hereford 31 835 94,.. 348 -., 83.7j)-
Angus 20 808 95.8 356 359 97.3
Avg. 51 821 95.1 351 355 90.5
Brahman(old) 14 698 55.5 412 437 50.3
Brahman(curr) 52 740 77.1 393 407 83.6
Avg. 66 731 72.5 396 412 76.5
Boran 59 701 97.3 378 380 95,4
Tuli 69 681 91.9 380 386 83.1
Piedmontese 72 719 98.7 339 340 95.1
BelgianBlue 61 784 98.8 341 343 92.0
LSD .05 31 Il.l 18 20 13.6
